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seroprevalence of Toxoplasma gondii (Toxoplasma gondii)
among pregnant women who either have histories sug-
gestive of toxoplasmosis or may be at risk.
Methods: Serum samples of 150 pregnant women aged 18
e45 years were tested by the rapid Toxoplasma test
(TOXO IgM/IgG test, InTec). The results were further
confirmed by the enzyme-linked immunosorbent assay
(ELISA) technique for IgM and IgG.
Results: Serological results of toxoplasmosis seropositivity
were statistically analyzed in light of the available epide-
miological data. Thirty-two cases (21.3%) were IgG posi-
tive, and none was IgM positive, as shown by both tests.
Conclusion: Significant relations were observed between
seropositivity, maternal age and history of abortion, and
probability of delivering a child with a congenital
anomaly. Despite the lack of evidence of recent infection
in this study, the high rates of T. gondii seropositivity
among pregnant women signaled a threat of primary
exposure during pregnancy.
Keywords: Almadinah Almunawwarah; ELISA; KSA;
Pregnancy; Toxoplasma; TOXO rapid test
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Toxoplasma gondii is an obligatory intracellular proto-
zoan parasite that appears to have broad host specificity
and the ability to penetrate various host cells.1 Most
individuals exposed to Toxoplasma gondii are
asymptomatic or suffer a mild, non-specific and self-
limiting illness. However, significant morbidity and mor-
tality is observed when toxoplasmosis infects the fetus
(transplacentally) and immunocompromised persons, such
as patients with human immunodeficiency virus. Clinical
presentation varies between these different patient
groups.1e3 Congenital transmission may occur when an
uninfected mother acquires primary infection during
pregnancy. Primary infection with T. gondii in pregnant
women occurs all over the world with frequencies between
0.1% and 1%.1,4 Few studies have been conducted to
explore the seroprevalence of T. gondii among pregnant
Saudi women, with varying results.5e8
Pregnant women with primary toxoplasmosis infection
are often asymptomatic or have only mild symptoms, and
approximately 70%e90% of infants born with congenital
toxoplasmosis are asymptomatic at birth. Nevertheless,
infection may cause spontaneous abortion, still birth, pre-
maturity or serious fetal damage.2,9,10 This is because
toxoplasmosis acquired in the first and second trimesters
of pregnancy generally shows a more severe degree of
illness in the newborn, although transplacental infection is
least likely during the first trimester.8e10 Newborns may
show signs such as epilepsy (or seizures at birth), anemia,
jaundice, rash, hepatosplenomegaly, thrombocytopenia,
encephalitis, pneumonitis, microcephaly, intracranial
calcification, hydrocephalus, diarrhea, hypothermia and
nonspecific illness. Visual impairment, learning disabilities
and mental retardation generally become apparent several
months to years later.1,10 Previously, premature infants in
KSA, with different clinical presentations, showed an
anti-Toxoplasma IgM seropositivity of 23.1%.11
The mainstay for the diagnosis of toxoplasmosis is
serological testing for anti-Toxoplasma antibodies.
Systematic serological screening for T. gondii IgG and IgM
antibodies should be performed in all pregnant women as
early as possible in gestation (ideally in the first trimester)
and in seronegative women each month.12 Diagnosis
of acute maternal infection is mainly based on detection
of seroconversion, or fourfold rise in IgM antibodies
level, which appear sooner after infection than IgG
antibodies and disappear faster than IgG after recovery.1
Accurate, early diagnosis of congenital toxoplasmosis is
vital for proper treatment before fetal complications
occur.13e16 Other tests, such as the rapid dipstick test17
or IgG avidity tests, which are reported to be cost-
effective,18 and molecular techniques, such as polymerase
chain reaction, are also helpful in differentiating acute
recent and old stages of toxoplasmosis during
pregnancy.18e20
Toxoplasma IgG/IgM dipstick rapid assays for the
rapid detection of IgG and IgM antibodies have become
popular. This is because they are simple and easy, with
easily interpreted results and high sensitivity and speci-
ficity.17e20Materials and Methods
Serum specimens were collected from 150 pregnant Saudi
women in the first and second trimester, whose ages ranged
from 19 to 44 years (mean age 29  4.2). Those below 20
years of age were primiparous (with one previous birth and
one previous abortion). The rest were all multigravida and
multiparous. The study group attended the Maternity and
Children Hospital, Almadinah Almunawwarah, KSA, be-
tween January and June 2015. The study was approved by
the Research Ethical Board of the College of Applied Med-
ical Sciences, Taibah University, as part of the procedure of
their follow up at the hospital, including obtaining patients’
consent. They were chosen for either having history sugges-
tive of congenital toxoplasmosis (abortion, child with
congenital anomaly), or risk factors such as cat contact,
along with a few patients with no such history. None of them
was previously tested for toxoplasmosis. Specimens were
either refrigerated if not used on the day of collection, or
frozen if not used within 3 days of collection. Next, 0.1% of
sodium azide was added to the specimens as a preservative
with no effect on the assay results.19e21
All sera specimens were tested by the TOXO test (anti-
Toxoplasma-IgM/IgG test, InTec Products Inc., China), then
confirmed by ELISA technique for IgM and IgG detection
(Behring ELISA processor III, BEP III) using the United
Diagnostic Industry kit (UDI, KSA). This ELISA processor
uses photometry, which is a method determining the con-
centration of finely suspended or dissolved substances in
samples. However, the absorbance cannot be measured
directly. It is only possible to measure the intensities of the
incident light and the transmitted light. The absorbance
value is calculated from these values.22
Rapid TOXO IgG/IgM test is a colloidal gold enhanced,
rapid immunochromatographic assay for the qualitative
detection of IgG and IgM type antibodies to T. gondii anti-
gen (Toxo-IgM and Toxo-IgG) in human’s whole blood,
serum or plasma. The test provides a visual qualitative
result.22 The test was performed according to manufacturer
instructions.
Confirmatory UDI ELISA test is based on the principle of
the capture of IgM and IgG with subsequent specific iden-
tification, making use of their ability to bind an antigen
conjugated to peroxidase. The capture is performed using
monoclonal antibodies bound to the solid phase. The antigen
is composed of purified and inactivated T. gondii antigens.22e
24 Results were tabulated and statistically analyzed by the chi
square test. P-values <0.05 were considered statistically
significant.Results
The mean age of the enrolled women was 29  4.2. Most
of them were in the age group of 25e29 years (49 cases,
32.7%), while only two (1.3%) were in the age group of 45e
49 years (Table 1).
A history of spontaneous abortion was reported in 74.7%
of the enrolled patients; 5.3% had children with congenital
anomaly, and 2.7% owned cats at home, while the rest had
no specific history suggestive of toxoplasmosis (Table 2).
Table 2: Toxoplasmosis suggestive/related history.
History Number of
cases
Percentage
Spontaneous abortion 112 74.7%
Previous child with congenital
anomaly
8 5.3%
Cat contact 4 2.7%
None 26 17.3%
Total 150 100%
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T. gondii IgG by the rapid TOXO test and confirmed by
ELISA (Table 3). No IgM positive samples were detected by
either tests.
The highest rate of IgG seropositivity was found in the
age group 35e39 years (33.3%), whereas the lowest rate was
in the age group 20e24 years (15.4%). The youngest and
oldest age groups were negative (Table 4).
Of the 112 cases with history of abortion and with chil-
dren with congenital anomalies, 22 (19.6%) and 6 (75%),
were IgG seropositive, respectively. Patients who owned cats
were IgG negative, and the rest of the seropositive patients
had no history suggestive of toxoplasmosis (Table 5).
Table 3: Detection of anti-Toxoplasma IgG in the study cases.
Anti-Toxoplasma IgG results (both
TOXO test and ELISA)
No. of
patients
Percentage
IgG positive 32 21.3%
IgG negative 118 78.7%
Total 150 100%
Table 4: IgG seropositivity according to age groups.
Age group No. of patients IgG positive Percentage
15e19 years 11 0 0%*
20e24 years 26 4 15.4%
25e29 years 49 9 18.4%
30e34 years 28 8 28.6%
35e39 years 27 9 33.3%
40e44 years 7 2 28.6%
45e49 years 2 0 0%*
*Statistically significant P < 0.05.
Table 5: Correlation between IgG seropositivity and toxo-
plasmosis suggestive history.
History No. of
cases
No. of IgG
positive cases
Percentage
%
Previous abortion 112 22 19.6
Previous child with
congenital anomaly
8 6 75*
Cat contact at home 4 0 0
None 26 4 15.4
*Statistically significant P < 0.05.Discussion
In this study, a rapid, inexpensive serodiagnostic test (one
step Toxoplasma-IgM/IgG test, InTec) was used. This test
was simple to perform in only 15 min without special
equipment or experienced personnel.24e27 The sensitivity and
specificity of the rapid tests were similar to those of the
confirmatory ELISA anti-T. gondii IgG and IgM kits,
which are expensive, require specialized lab facilities and
cannot be used in field studies. Given the identical results
of both methods,26,27 the rapid immunochromatographic
test appears to be more suitable in toxoplasmosis
screening, especially in large scale-studies if conducted over
a long period.
In the current study, IgG seroprevalence rate among the
study subjects in Almadinah Almunawwarah was 21.3%.
Compared to rates previously reported from other KSA
cities, this rate is found to be lower than those of Abha;
31.6%28 and Makkah; 35.6% and 29.4%, in 2002 and 2006,
respectively.6,29 However, it is much higher than the rates
reported from Hail,8 in which IgG seroprevalence was
9.8% and IgM seroprevalence was 0.6% among pregnant
women. It is noteworthy that, in the latter study, the
pregnant women tested were mostly healthy with normal
pregnancies, contrary to the patients of the current study.
Additionally, in 2015, another study with higher
seropositivity rates was conducted in Riyadh, where
ELISA results during pregnancy revealed that the
prevalence of T. gondii IgG and IgM antibodies was 32.5%
and 6.4%, respectively.30
Most recently, in Makkah, a study reported that sero-
prevalence of IgG was 21.2% and that of IgM was 1.2% in a
group of pregnant women with history of previous abor-
tion.31 This seems to be very near to the findings of theTable 1: Study cases by age groups.
Age group No. of cases Percentage
15e19 years 11 7.3%
20e24 years 26 17.3%
25e29 years 49 32.7%
30e34 years 28 18.7%
35e39 years 27 18%
40e44 years 7 4.7%
45e49 years 2 1.3%
Total 150 100%current study, perhaps due to similarity of the selected
group of patients, or more similar demographic and culture
factors affecting transmission of the infection in both holy
Islamic cities.
The varying results from those regions of the Kingdom
may be due to differences in patient numbers, demographics,
history and used techniques, or the results may actually point
to more public awareness and implementation of preventive
measures against toxoplasmosis, such as in Almadinah
Almunawwarah.
This is the second study held in Almadinah Almu-
nawwarah. The first was made in 1992, with a seropositivity
rate of 39% being detected.32 However, the study did not
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or which diagnostic test was used and had little demographic
information and history for comparing results.
In the current study, seropositivity increased with age; the
highest rate of IgG seropositivity was in the age group 35e39
years (33.3%), while the youngest and oldest age groups had
no positive cases. A positive relation between increasing age
and seroprevalence of T. gondii has been already established,
due to previous longer exposure periods to the parasite. Such
patients may retain a steady level of anti-Toxoplasma IgG in
serum for years.1,29
It was reported that up to one fifth of pregnant women
with repeated abortions had anti-T. gondii IgG anti-
bodies.13,16,33 In this study, a somewhat similar rate of 19.6%
of cases with a history of spontaneous abortion were IgG
seropositive. However, this was not found to be significant,
suggesting other abortion causes. This is not unexpected
because the relation between abortion and antibody
seropositivity seems to be basically linked to IgM, not IgG,
titers.33e35
However, in this study, a significant relation was found
between IgG positive patients and history of having children
with congenital anomalies. This may incriminate toxoplas-
mosis in these cases.
Furthermore, in the current study, there were no signifi-
cant associations between Toxoplasma seroprevalence and
the risk factor of having cats at home. This may indicate the
rising public awareness of the role of cats in transmission,6
leading to more vaccination of these pets against
toxoplasmosis. This is in accordance with a study in
Makkah, where there was no relation between
seropositivity and cat ownership.29
Generally speaking, variations in seropositivity results are
expected worldwide because of different diagnostic methods
on diverse patient categories with variable obstetric his-
tory.34e36 Moreover, many risk factors, such as cat contact,
handling or eating raw or undercooked meat and drinking
unfiltered water are known to have an influence on T.
gondii transmission.1 The differences in results of studies in
our region are likely to stem from religious beliefs and
cultural habits.29Conclusions
Toxoplasmosis remains a problem among pregnant
women, especially those with a history of abortion and
children with congenital anomalies. Large-scale studies are
needed to determine the exact impact it has on pregnant
women in Almadinah Almunawwarah, involving detailed
history to highlight relevant environmental and cultural
factors. Additionally, there is a need for public awareness
programs on toxoplasmosis within a comprehensive control
strategy.
The similarity of the results obtained in this study by the
rapid test and ELISA suggests that the former is a preferred
diagnostic tool for routine testing in clinics and field settings.
The rapid test is accurate, relatively inexpensive, sensitive,
specific, faster and simpler than ELISA. However, serolog-
ical screening should be offered only to pregnant women
considered to be at risk for primary toxoplasmosis.Conflicts of interest
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